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Description 

This invention relates to a method and an 
apparatus for grinding the surface of a semicon- 
ductor wafer of the kind referred to in the pre- 
amble portions of patent claims 1 and 5, respec- 
tively, such a method and such an apparatus are 
known from EP— A1— 0.039,209. 

As is well known, the production of semicon- 
ductor devices requires to grind the surface of a 
semiconductor wafer to make the thickness of 
the semiconductor wafer a required value. It has 
been the previous practice to carry out the 
grinding of the surface of a semiconductor 
wafer by lapping or polishing using loose abra- 
sive grains. The grinding of the surface of a 
semiconductor wafer by the lapping or polish- 
ing, however, has the problems or defects that 
(a) the semiconductor wafer and its environ- 
ment are contaminated with the loose abrasive 
grains; (b) its productivity is low; and (c) it is 
difficult for automation. 

As a grinding method and apparatus to solve 
the problems or defects, therefore, a method 
and apparatus using a grinding wheel having a 
grinding blade formed by bonding abrasive 
grains, generally super abrasive grains such as 
natural or synthetic diamond abrasive grains or 
cubic boron nitride abrasive grains has been 
proposed and come into commercial acceptance 
recently as disclosed in EP— A1— 0,039,209. 

In this method and apparatus, a holding table 
to hold a semiconductor wafer is used as well 
as the above grinding wheel. A semiconductor 
wafer to be ground at its surface is placed on 
the holding table and held thereonto. The grind- 
ing wheel is rotated about its central axis and 
the holding table and the grinding wheel are 
moved relative to each other in a predetermined 
direction substantially parallel to the surface of 
the semiconductor wafer placed on the holding 
table to thus cause the rotating grinding wheel 
to act on the surface of the semiconductor wafer 
held onto the holding table to grind it. 

tt has been found, however, that there are the 
following problems in the method and 
apparatus known from EP— A1 — 0,039,209 using 
the grinding wheel. So-called compound semi- 
conductor wafers especially a wafer made of 
GaAs have recently drawn attention and come 
into commercial acceptance, but particularly in 
the surface grinding of these semiconductor 
wafers, it has been found that sufficiently satis- 
factory results cannot be obtained and there are 
unallowable problems that the roughness of the 
ground surface is relatively large and so-called 
gouging is observed on the ground .surface. On 
the other hand, as is well known to those skilled 
in the art, in usual wafers made of Si, large 
diameter ones whose diameter is about 15 cm 
(about 6 inches) or about 20 cm (about 8 inches) 
have come into commercial acceptance, but in 
the surface grinding of these large diameter 
wafers made of Si, particularly wafers made of 
Si whose diameter is about or larger than 20 cm 



(about 8 inches}, it has also been found that 
problems similar to the above-described 
problems tend to occur. 
It is a primary object of this invention to 
5 improve the above-described method and 
apparatus for grinding the surface of a semicon- 
ductor wafer using the grinding wheel to solve 
the above-described problems. 
It has now been found surprisingly as a result 
io of extensive investigations and experiments of 
the present Inventor about the method and 
apparatus for grinding the surface of a semicon- 
ductor wafer using the grinding wheel that the 
relative relationship of the crystal orientation in 
is the semiconductor wafer to the grinding direc- 
tion, i.e. the relative moving direction of the 
semiconductor wafer held onto the holding 
table and the grinding wheel has a considerably 
targe influence on the grinding results. Hereto- 
20 fore, a semiconductor wafer has been placed on 
the holding table without any consideration to 
the crystal orientation of the semiconductor 
wafer. Then, the semiconductor wafer has been 
ground at its surface without any consideration 
25 to the relative relationship between the crystal 
orientation of the semiconductor wafer and the 
grinding direction. It has now been found that if 
a semiconductor wafer is placed on the holding 
table with the angular position of the semicon- 
30 ductor wafer being regulated so as to direct the 
crystal orientation of the semiconductor wafer in 
a predetermined direction with respect to the 
holding table and thus the grinding direction of 
the surface of the semiconductor wafer by the 
35 grinding wheel is set in a predetermined rela- 
tionship to the crystal orientation of the semi- 
conductor wafer, the grinding results can be 
much improved and thus the above-described 
problems can be solved. 
40 Moreover, the present inventor has found that 
the grinding results can be improved by making 
the following improvement on the holding table 
in connection with, or independently of, the 
above-described relative relationship between 
45 the crystal orientation and the grinding direc- 
tion. At the periphery of the semiconductor 
wafer is generally formed a deformed portion 
arranged at a predetermined angular position 
with respect to its crystal orientation, but in a 
so conventional holding table, its vacuum suction 
area for sucking the semiconductor wafer has 
been substantially circular regardless of the 
existence of the deformed portion. However, if 
the shape of the vacuum suction area of the 
55 holding table is made to substantially corre- 
spond to the shape of the semiconductor wafer 
by forming a deformed portion corresponding 
to the above deformed portion, the suction of 
the semiconductor wafer is improved and thus 
60 the grinding results are improved. 

According to this invention, this object is 
solved with a method for grinding the surface of 
a semiconductor wafer as claimed in claim 1 
and an apparatus as claimed in claim 5, respec- 
65 tively. Dependent claims are directed on 
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features of preferred embodiments of the method 
and the apparatus according to the present inven- 
tion, respectively. 

Brief Description of the Drawings 

Figure 1 is a amplified top plan view showing 
one embodiment of the apparatus improved in 
accordance with this invention; 

Figure 2 is a simplified side view showing a 
supporting base and grinding wheel assemblies 
in the apparatus of Figure 1; 

Figure 3 and Figure 4 are top plan views 
showing semiconductor wafers respectively; 

Figure 5 is a simplified partial top plan view 
showing a semiconductor wafer loading means in 
the apparatus of Figure 1; 

Figure 6 is a simplified partial side view show- 
ing a part of the semiconductor wafer loading 
means shown in Figure 5; and 

Figure 7 is a partial top plan view showing a 
holding table in the apparatus of Figure 1. 

Detailed Description of the Preferred Embodi- 
ments 

This invention will be described below in detail 
with reference to the accompanying drawings. 

With reference to Figure 1 simply showing one 
embodiment of the apparatus improved in 
accordance with this invention, the illustrated 
apparatus is provided with a supporting base 2, 
grinding wheel assemblies 4A, 4B and 4C, a 
semiconductor wafer loading means 6 and a 
semiconductor wafer unloading means 8. 

With reference to Figure 2 as well as Figure 1, 
the illustrated supporting base 2 is disc-shaped 
and rotatably mounted about its central axis 10 
extending substantially vertically (extending sub- 
stantially perpendicularly to the paper of Figure 
1 ). This supporting base 2 Is provided with at least 
one holding table, twelve holding tables 12 
circumferential ly spaced at equal intervals in the 
illustrated embodiment Conveniently, the radial 
distances from the central axis 10 to the holding 
tables 12 are substantially the same. The support- 
ing base 2 is drivingly connected to a driving 
source 14 such as an electric motor through a 
suitable transmitting mechanism (not shown) and 
rotated in the direction shown by an arrow 16 to 
thus move each of the holding tables 12 in the 
direction shown by the arrow 16 along the circular 
moving passage shown by a one-dot chain line 
18. The structure of each of the holding tables 12 
itself will be described hereinafter. 

With reference to Figure 1 and Figure 2, the 
grinding wheel assemblies 4A, 4B and AC are 
disposed opposite to the supporting base 2 above 
it The grinding wheel assembly may be one, two 
or more than four, but in the illustrated embodi- 
ment, the three grinding wheel assemblies 4A, 4B 
and 4C are disposed at Intervals in the rotating 
direction 16 of the supporting base 2, i.e. in the 
direction of the circular moving passage 18 of the 
holding tables 12. Conveniently, the radial dis- 
tances from the central axis 10 of the supporting 
base 2 to the grinding wheel assemblies 4A, 4B 



and 4C are substantially the same. The grinding 
wheel assemblies 4A, 4B and 4C respectively 
include supporting shafts 20A, 20B and 20C 
mounted adjustably in their vertical positions and 

5 rotatably about their central axes extending 
generally vertically and grinding wheels 22A, 22B 
and 22C detachably mounted to the lower ends of 
the supporting shafts 20A, 20B and 20C. The 
supporting shafts 20A, 20B and 20C are drivingly 

10 connected to a driving source 24 such as an 
electric motor through a suitable transmitting 
mechanism (not shown) and rotated at high 
speed in the directions shown by arrows 26. The 
grinding wheels 22A, 22B and 22C have grinding 

is blades 28A, 28B and 28C preferably annular and 
formed by bonding super abrasive grains such as 
natural or synthetic diamond abrasive grains or 
cubic boron nitride abrasive grains by electro- 
deposition or any other method. 

20 With reference to Figure 1, the partially illus- 
trated semiconductor wafer loading means 6 
transfers a semiconductor wafer W to be ground 
at its surface synchronously, as required, with the 
rotation of the supporting base 2 in the direction 

■25 shown by the arrow 16 and places the semicon- 
ductor wafer W, as required, on the holding table 
12 of the supporting base 2 in a loading reqion 
shown by a numeral 30. The structure and oper- 
ation of this semiconductor wafer loading means 

30 6 will be described in detail hereinafter. 

The semiconductor wafer unloading means 8 
takes out the semiconductor wafer W ground at 
its surface from the holding table 12 of the 
supporting base 2 in an unloading region shown 

35 by a numeral 32. This semiconductor wafer 
unloading means 8 can be of any known type. In 
the illustrated embodiment, it includes a static 
supporting frame 34, a conveying arm 36 
mounted to the supporting frame 34 vertically 

40 movably and pivotably between a suction posi- 
tion shown by a two-dot chain line in Figure 1 and 
a detachment position shown by a real line in 
Figure 1, and a vacuum suction head 38 provided 
to the under surface of the end portion of the 

45 conveying arm 36. The conveying arm 36 is 
drivingly connected to suitable driving sources 37 
and 39 such as electric motors through suitable 
transmitting mechanisms (not shown), caused to 
reciprocatingly pivot between the suction posi- 

50 tion and the detachment position synchronously, 
as required, with the rotation of the supporting 
base 2 in the direction shown by the arrow 16, and 
also vertically moved suitably at the suction 
position and the detachment position. The 

55 vacuum suction head 38 is adapted for selective 
communication with a suction source 40 such as a 
vacuum pump or an ejector. 

When the conveying arm 36 is located at the 
suction position and lowered to some extent the 

60 vacuum suction head 38 is caused to communi- 
cate with the suction source 40 and thus the 
semiconductor wafer W located on the holding 
table 12 of the supporting base 2 is sucked to the 
vacuum suction head 38. Subsequently, the con- 
es veying arm 36 is raised to some extent and 
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caused to pivot from the suction position to the 
detachment position, and thus the semiconductor 
wafer W is conveyed out from the holding table 
12 to the detachment position. When the convey- 
ing arm 36 is located at the detachment position 
and lowered to some extent, the vacuum suction 
head 38 is separated from the suction source 40 
and thus the semiconductor wafer W which has 
been sucked is detached and placed on a receiver 
42 located downward. Thereafter, the conveying 
arm 36 is raised to some extent and returned to 
the suction position. The semiconductor wafer W 
placed on the receiver 42 is washed with a 
suitable washing means (not shown) to remove 
grinding chips. Subsequently, the semiconductor 
wafer W is transferred from the receiver 42 by a 
suitable transferring means (not shown) which 
can be constructed with a belt conveyor 
mechanism, and accommodated in, for example, 
a receiving cassette (not shown) of any known 
type. 

In the above-described apparatus, the following 
procedures are successively carried out according 
to the rotation of the supporting base 2 rotating in 
the direction shown by the arrow 16. First of all, in 
a washing region shown by a numeral 44, the 
surface of the holding table 12 is washed by 
means of a suitable washing means (not shown) 
of any known type. (This removes grinding chips 
from the surface of the holding table 12). Then, in 
the above-described loading region 30, the semi- 
conductor wafer W is placed on the holding table 
12 with its surface to be ground facing upward by 
means of the semiconductor wafer loading 
means 6. As will become clear from the descrip- 
tion hereinafter, the holding table 12 has a porous 
vacuum suction area and the semiconductor 
wafer W placed on the holding table 12 is held by 
suction thereonto by communication of this 
vacuum suction area with the suction source 40. 
Thus, accompanying the holding table 12 the 
semiconductor wafer W moves substantially par- 
allel to its surface in a predetermined direction, 
i.e. the direction shown by the arrow 16 along the 
circular moving passage 18 of the holding table 
12. Subsequently, in a first grinding region shown 
by a numeral 46, the grinding blade 28A of the 
rotating grinding wheel 22A in the grinding wheel 
assembly 4A acts on the surface of the semicon- 
ductor wafer W to grind it, then, in a second 
grinding region shown by a numeral 48, the 
grinding blade 28B of the rotating grinding wheel 
22B in the grinding wheel assembly 4B acts on the 
surface of the semiconductor wafer W to further 
grind it, and then, in a third grinding region 
shown by a numeral 50, the grinding blade 28C of 
the rotating grinding wheef 22C in the grinding 
wheel assembly 4C acts on the surface of the 
semiconductor wafer W to still further grind it. 
Conveniently, in the grinding blades 28A, 28B and 
28C of the grinding wheel assemblies 4A, 4B and 
4C successively located as seen looking toward 
the grinding direction, i.e. the direction shown by 
the arrow 16 along the circular moving passage 
18 of the holding table 12, the grinding blade 
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located downstream as seen looking toward the 
grinding direction is formed of abrasive grains of 
a smaller grain size (therefore, the grain size of 
the abrasive grains in the grinding blade 28B is 

5 smaller than the grain size of the abrasive grains 
in the grinding blade 28A and the grain size of the 
abrasive grains in the grinding blade 28C is 
smaller than the grain size of the abrasive grains 
in the grinding blade 28B), and thus the grinding 

10 roughness of the surface of the semiconductor 
wafer W is successively decreased toward the 
downstream as seen looking toward the grinding 
direction. Conveniently, the grinding depth of the 
surface of the semiconductor wafer W is also 

75 successively decreased toward the downstream 
as seen looking toward the grinding direction. 
After passing through the third grinding region 
50, the vacuum suction area of the holding table 
12 is caused to communicate with a liquid source 

20 52 (Figure 2) of a liquid such as water and the 
semiconductor wafer W on the holding table 12 is 
floated up by the liquid flowing out on the holding 
table 12. Subsequently, in the above-described 
unloading region 32, the semiconductor wafer W 

25 ground at its surface is taken out from the holding 
table 12 by means of the semiconductor wafer 
unloading means 8. 

Since the above-described structure and pro- 
cedures In the illustrated apparatus do not consti- 

30 tute the novel features in the apparatus improved 
in accordance with this invention and only show 
one example of an apparatus to which this Inven- 
tion is applicable, a detailed description about the 
above-described structure and procedures in the 

35 illustrated apparatus is omitted In this specifica- 
tion. 

In the grinding of the surface of the semicon- 
ductor wafer W in the above-described apparatus, 
the relative relationship between the grinding 

40 direction of the surface of the semiconductor 
wafer W, therefore, the moving direction of the 
holding table 12 to the grinding wheel assemblies 
4A, 4B and 4C, i.e. the direction shown by the 
arrow 16 along the circular moving passage 18 

45 and the crystal orientation In the semiconductor 
wafer W has not been heretofore considered at 
all. In other words, when placing the semiconduc- 
tor wafer W on the holding table 12 in the loading 
region 30, the semiconductor wafer W has been 

so placed on the holding table 12 without any con- 
sideration on the crystal orientation of the semi- 
conductor wafer W, i.e. without specifying the 
crystal orientation of the semiconductor wafer W 
on the holding table 12, and therefore, the grind- 

65 ing has been carried out without specifying the 
grinding direction of the surface of the semicon- 
ductor wafer W with respect to the crystal orien- 
tation of the semiconductor wafer W. 
It has now been found surprisingly, however, 

60 through extensive investigation and experiments 
of the present inventor that if the relative relation- 
ship between the grinding direction and the crys- 
tal orientation Is different it makes a considerably 
noticeable difference In the grinding results and 

65 that the occurrence of the insufficient grinding 
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surface roughness or so-called gouging on the 
ground surface which has occurred so far is much 
caused by the relative relationship between the 
grinding direction and the crystal orientation. On 
the basis of the recognition of these facts, the 
present inventor has now found that it is essential 
to specify the relative relationship between the 
grinding direction and the crystal orientation in 
order to obtain sufficiently good grinding results. 

in the above-described apparatus, the grinding 
direction is the moving direction of the holding 
table 12 to the grinding wheel assemblies 4A, 4B 
and 4C and is therefore specified to the direction 
shown by the arrow 16 along the circular moving 
passage 18 of the holding table 12. The grinding 
directions of the grinding wheel assemblies 4A, 
48 and 4C with respect to the semiconductor 
wafer W held onto the holding table 12 are 
substantially the same. Therefore, when placing 
the semiconductor wafer W on the holding table 
12 in the loading region 30, if the angular position 
of the semiconductor wafer W is regulated with 
respect to the crystal orientation in the semicon- 
ductor wafer W so as to direct the crystal orien- 
tation of the semiconductor wafer W in a pre- 
determined direction with respect to the holding 
table 12, the grinding directions of the surface of 
the semiconductor wafer W with respect to the 
grinding wheel assemblies 4A, 48 and 4C can be 
made substantially the same and the relative 
relationship between the crystal orientation of the 
semiconductor wafer W and the grinding direc- 
tion can be specified as required. 

In the meantime, as is well known to those 
skilled in the art, a deformed portion arranged at a 
predetermined angular position with respect to 
the crystal orientation is generally formed at the 
periphery of the semiconductor wafer W. A 
typical example of this deformed portion is a fiat 
portion 53 (generally called "an orientation flat") 
formed at the periphery of the semiconductor 
wafer W as* shown in Figure 3. Furthermore, the 
semiconductor wafer W with a V-shaped notch 54 
formed at its periphery as shown in Figure 4 as 
the deformed portion has recently appeared. 
Therefore, on the basis of the deformed portion 
(the flat portion 53, the notch 54 or the like) in the 
semiconductor wafer W, it is possible to suffi- 
ciently easily regulate the angular position of the 
semiconductor wafer W concerning the crystal 
orientation to a specific position. 

Since the most suitable relative relationship 
between the crystal orientation of the semicon- 
ductor wafer W and the grinding direction is 
different due to the material of the semiconductor 
wafer W and the like, it is desirable to decide the 
most suitable relative relationship by carrying out 
real grinding experiments using a plurality of 
dummy wafers. For example, the present inventor 
carried out grinding experiments of the surface of 
wafers made of GaAs using the apparatus illus- 
trated in Figure 1 and Figure 2 as follows. When 
the surface of ten wafers made of GaAs was 
ground without any consideration on the relative 
relationship between the crystal orientation of the 



wafers and the grinding direction, i.e. making the 
relationship of the both free, the grinding surface 
roughness was 2 to 4 um and gouging was 
observed on the ground surface in all the ten 

5 wafers made of GaAs. On the other hand, when 
the crystal orientation of each often wafers made 
of GaAs was directed toward the grinding direc- 
tion, i.e. the direction shown by the arrow 16 
along the circle shown by a one-dot chain line in 

10 Figure 1 so as to have the most suitable specific 
relative relationship which had been decided by 
dummy experiments carried out changing the 
relative relationship every five degrees and the 
surface of the ten wafers was ground, the grind- 

15 ing surface roughness was about 0.2 urn and 
gouging was not observed on the ground surface. 

The semiconductor wafer loading means 6 in 
the apparatus shown in Figure 1 is constructed to 
be able to regulate the angular position, as 

20 required, of the semiconductor wafer W shaped 
as shown in Figure 3, i.e. the semiconductor wafer 
W with the flat portion 52 arranged at a predeter- 
mined angular position with respect to its crystal 
orientation and formed at its periphery on the 

25 basis of the flat portion 52 and automatically 
place it on the holding table 12 of the supporting 
base 2. 

With reference to Figure 5, the illustrated semi- 
conductor wafer loading means 6 includes a 

30 receiving cassette 60, a feeding means 62, an 
angular position regulating means 64 and a trans- 
ferring means 66. The transferrirtg means 66 
comprises a first transferring mechanism 68, a 
rotation-type angle adjusting means 70 and a 

35 second transferring mechanism 72. 

The receiving cassette 60 has a plurality of 
placing plates 74 arranged at intervals vertically 
(perpendicularly to the paper of Figure 5) and the 
semiconductor wafer W is placed on the upper 

40 surface of each of the placing plates 74. Each of 
the placing plates 74 is nearly H-shaped and has a 
nearly rectangular, relatively large notch 76 at its 
front central portion. The receiving cassette 60 is 
loaded in a cassette elevating mechanism (not 

45 shown) of any known type and lowered by a 
predetermined distance (i.e. distance corre- 
sponding to the vertical interval of the placing 
plates 74) whenever the semiconductor wafer W 
is sent out from the receiving cassette 60 until all 

so the semiconductor wafers W in the receiving 
cassette 60 are sent out as will be described 
hereinafter. When all the semiconductor wafers 
W in the receiving cassette 60 are sent out, the 
receiving cassette 60 is raised to the initial posi- 

55 tlon and replaced by the next receiving cassette 
60 loaded with semiconductor wafers W. 

The feeding means 62 takes out the semicon- 
ductor wafers W one by one from the receiving 
cassette 60 and feeds them to a positioning 

60 region shpwn by a numeral 78. The Illustrated 
feeding means 62 Is constructed with a belt 
conveyor mechanism. Namely, the Illustrated 
feeding means 62 comprises a pair of rotating 
shafts 80 and 82 extending substantially hori- 

65 zontally and disposed at an interval in a lateral 
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direction in Figure 5, pulleys 84a and 84b as well 
as 86a and 86b fixed to each of the rotating shafts 
80 and 82 at intervals in their axial directions, an 
endless conveyor belt 88a wound on the pulleys 
84a and 86a and an endless conveyor belt 88b 
wound on the pulleys 84b and 86b. The rotating 
shaft 82 is driving ly connected to a driving source 
90 such as an electric motor through a suitable 
working mechanism (not shown). The driving 
source 90 is selectively energized, rotates the 
rotating shaft 82 counterclockwise as seen from 
the bottom in Figure 5 and thus drives the endless 
conveyor belts 88a and 88b in the direction shown 
by an arrow 92. As is clearly shown in Figure 5, 
the upstream end portion of the feeding means 62 
constructed with the belt conveyor mechanism is 
located in the notch 76 of the placing plate 74 of 
the receiving cassette 60, and the under surface of 
the semiconductor wafer W placed on a specific 
placing plate 74 is brought into contact with the 
upper running portion of the endless conveyor 
belts 88a and 88b of the feeding means 62 
through the notch 76. Therefore, when the end- 
less conveyor belts 88a and 88b are driven in the 
direction shown by the arrow 92, the semiconduc- 
tor wafer W placed on the specific placing plate 74 
is taken out from the receiving cassette 60 by an 
action of the endless conveyor belts 88a and 88b 
and conveyed. When the drive of the endless 
conveyor belts 88a and 88b is stopped, the receiv- 
ing cassette 60 is lowered by the above predeter- 
mined distance and thus the under surface of the 
semiconductor wafer W placed on the next 
placing plate 74 located just above is brought into 
contact with the upper running portion of the 
endless conveyor belts 88a and 88b. Con- 
veniently, static guide members 94a and 94b for 
guiding the semiconductor wafers W taken out 
and conveyed from the receiving cassette 60 are 
disposed at both sides (the upper side and the 
under side in Figure 5) of the endless conveyor 
belts 88a and 88b. Conveniently, the static guide 
members 94a and 94b are mounted adjustably in 
the interval of the both according to a change in 
the diameter of the semiconductor wafer W. 

The angular position regulating means 64 is 
disposed to the above-described positioning 
region 78. In the illustrated embodiment, the 
semiconductor wafer W of a shape as shown in 
Rgure 3, i.e. the semiconductor wafer W of a 
shape with the flat portion 52 arranged at a 
predetermined angular position with respect to 
the crystal orientation and formed at its periphery 
is handled, and the angular position regulating 
means 64 positions the semiconductor wafer W 
fed by the feeding means 62 at a predetermined 
angular position on the basis of its flat portion 52. 
With reference to Figure 6 as well as Figure 5, the 
illustrated angular position regulating means 64 
includes a static supporting frame 96. Con- 
veniently, this supporting frame 96 is mounted 
adjustably In its lateral position in Figure 5 and 
Rgure 6 by means of a suitable supporting means 
(not shown) so as to be able to meet a change in 
the diameter of the semiconductor wafer W. A 



pair of rollers 98a and 98b upwardly protruding 
substantially vertically are rotatably mounted to 
the supporting frame 96. As is clearly shown in 
Figure 6, the pair of rollers 98a and 98b protrude 

5 upwardly beyond the upper running portion of 
the endless conveyor belts 88a and 88b in the 
feeding means 62. The pair of rollers 98a and 98b 
are drivingly connected to the driving source 90 
(I.e. the driving source 90 to which the rotating 

w shaft 82 in the feeding means 62 is drivingly 
connected) through a suitable transmitting means 
(not shown) and rotated clockwise in Rgure 5 
when the driving source 90 is energized. To the 
supporting frame 96 is further fixed a stopping 

75 piece 100 located above the pair of rollers 98a and 
98b in Rgure 5. 

The action of the angular position regulating 
means 64 is summarized as follows. In the receiv- 
ing cassette 60, the semiconductor wafers W are 

20 positioned at free angular positions and their flat 
portions 52 are directed in various directions. 
Therefore, the semiconductor wafers W are fed to 
the positioning region 78 by the feeding means 62 
with their flat portions 52 directed In various 

25 directions. When the semiconductor wafer W is 
fed up to the positioning region 78, the periphery 
of the semiconductor wafer W Is brought into 
contact with the pair of rollers 98a and 98b. Thus, 
the semiconductor wafer W is prevented from 

30 moving forward further and the periphery of the 
semiconductor wafer W is pushed against the pair 
of rollers 98a and 98b by the feeding action of the 
feeding means 62. Since the pair of rollers 98a 
and 98b are being rotated clockwise in Figure 5 at 

35 this time, force to rotate the semiconductor wafer 
W counterclockwise in Rgure 5 Is transmitted 
from the pair of rollers 98a and 98b to it Con- 
sequently, the semiconductor wafer W is rotated 
up to the predetermined angular position where 

40 its flat portion 52 contacts the stopping piece 100 
as well as the pair of rollers 98a and 98b as shown 
by a two-dot chain line in Rgure 5. At this 
predetermined angular position, restricting action 
of the stopping piece 100 prevents the semicon- 

45 ductor wafer W from rotating further. Con- 
sequently, the semiconductor wafers W fed with 
their flat portions 52 directed in various directions 
are automatically regulated by means of the 
angular position regulating means 64 into the 

so predetermined angular position, i.e. the angular 
position where the flat portion 52 is located most 
frontward as seen looking toward the feeding 
direction by the feeding means 62 as shown by a 
two-dot chain line in Rgure 5. The driving source 

55 90 for driving the pair of rollers 98a and 98b of the 
angular position regulating means 64 as well as 
the feeding means 62 is energized for a sufficient 
time to feed the semiconductor wafer W from the 
receiving cassette 60 to the positioning region 78 
60 and then position the semiconductor wafer W at 
the predetermined angular position in this posi- 
tioning region 78, and deenergized thereafter. 

The semiconductor wafer W fed to the position- 
ing region 78 and regulated Into the predeter- 
65 mined angular position as described hereinbefore 
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is transferred from the positioning region 78 onto 
the holding table 12 of the supporting base 2 by 
means of the transferring means generally shown 
by the numeral 66. In the illustrated embodiment, 
the transferring means 66 includes the first trans- 
ferring mechanism 68, the rotation-type angle 
adjusting means 70 and the second transferring 
mechanism 72 as described hereinbefore. 

With reference to Figure 5 and Figure 6, the first 
transferring mechanism 68 includes a turnover 
arm 1 02. One end portion of the turnover arm 1 02 
is fixed to a supporting shaft 104 extending 
substantially horizontally and mounted rotatably. 
A vacuum suction head 106 is provided at the free 
end of the turnover arm 1 02. The supporting shaft 
104 is drivingly connected to a driving source 108 
such as an electric motor through a suitable 
transmitting mechanism (not shown) and the 
turnover arm 102 is caused to reciprocatingly 
pivot between a suction position shown by a real 
line in Figure 5 and Figure 6 and a detachment 
position shown by a two-dot chain line in Figure 5 
and Figure 6 by means of the driving source 108 
selectively turned and reversed. The vacuum 
suction head 106 provided at the free end of the 
turnover arm 102 is adapted for selective com- 
munication with the suction source 40. This 
vacuum suction head 106 faces upward at the 
suction position, and is located in the positioning 
region 78 somewhat lower than the upper run- 
ning portion of the endless conveyor belts 88a 
and 88b in the feeding means 62. On the other 
hand, it faces downward at the detachment posi- 
tion, and is located opposite to the upper surface 
of a rotating table 110 (the rotating table 110 will 
be described hereinafter) in the rotation-type 
angle adjusting means 70. This first transferring 
mechanism 68 is located at the suction position 
until the angular position regulating action by the 
angular position regulating means 64 is com- 
pleted in the positioning region 78. When the 
angular position regulating action by the angular 
position regulating means 64 is completed and 
the driving source 90 is deenergized, the vacuum 
suction head 106 is caused to communicate with 
the suction source 40 and thus the semiconductor 
wafer W existing in the positioning region 78 is 
sucked to the vacuum suction head 106. At the 
same time, the driving source 108 is turned to 
cause the turnover arm 102 to pivot counter- 
clockwise in Figure 6 from the suction position to 
the detachment position, and thus the semicon- 
ductor wafer W is transferred upside down from 
the positioning region 78 to the upper surface of 
the rotating table 110. Then, the vacuum suction 
head 106 is separated from the suction source 40, 
and thus the semiconductor wafer W is detached 
from the vacuum suction head 106 and placed on 
the rotating table 110. Subsequently, the turnover 
arm 102 is returned from the detachment position 
to the suction position. 

The rotating table 110 in the rotation-type angle 
adjusting means 70 Is rotatably mounted about its 
axis extending substantially vertically and driv- 
ingly connected to a driving source 112 (Figure 6) 



which is conveniently a pulse motor through a 
suitable transmitting means (not shown). On the 
surface of the substantially horizontal rotating 
table 110, a plurality of (six, in the illustrated 
5 embodiment) cramping nails 114 for cramping 
free movement of the semiconductor wafer W 
placed thereon are disposed at circumferentially 
spaced positions. Conveniently, each of these 
cramping nails 114 is mounted adjustably in its 
10 radial position to a groove 116 extending radially 
and formed in the surface of the rotating table 1 1 0 
to meet a change In the diameter of the semicon- 
ductor wafer W. In this rotation-type angle adjust- 
ing means 70, after the semiconductor wafer W is 
is placed on the rotating table 1 10 by means of the 
first transferring mechanism 68, the driving 
source 1 12 is energized to rotate the rotating table 
110 and the semiconductor wafer W placed 
thereon by a predetermined angle. Thus, the 
20 angular position of the semiconductor wafer W 
regulated to the predetermined angular position 
In the positioning region 78 is suitably adjusted so 
as to set the angular position, i.e. the crystal 
orientation of the semiconductor wafer W in a 
25 required relationship to the moving direction of 
the holding table 12, i.e. the grinding direction 
when the semiconductor wafer W is transferred 
from the rotating table 110 onto the holding table 
12 of the supporting base 2 by the second trans- 
30 ferring mechanism 72 (the second transferring 
mechanism 72 will be described hereinafter). If it 
is unnecessary to adjust the angular position of 
the semiconductor wafer W in the rotation-type 
angle adjusting means 70 in order to set the 
35 angular position of the semiconductor wafer W in 
a required relationship to the moving direction of 
the holding table 12, it is, of course, unnecessary 
to energize the driving source 112, and the rota- 
tion-type angle adjusting means 70 can be omit- 
40 ted when handling only this special kind of semi- 
conductor wafers W. 

The second transferring mechanism 72 
Includes a static supporting frame 117, a convey- 
ing arm 118 mounted to the supporting frame 
45 pivotably between a suction position shown by a 
two-dot chain line In Figure 5 and a detachment 
position shown by a real line in Figure 5, and a 
vacuum suction head 120 provided to the under 
surface of the end portion of this conveying arm 
so 118. The conveying arm 118 is drivingly con- 
nected to suitable driving sources 122 and 124 
such as electric motors through suitable transmit- 
ting mechanisms (not shown), caused to recipro- 
catingly pivot between the suction position and 
55 the detachment position synchronously, as 
required, with the rotation of the supporting base 
2 in the direction shown by the arrow 16, and also 
vertically moved suitably at the suction position 
and the detachment position. The vacuum suction 
60 head 1 20 Is adapted for selective communication 
with the suction source 40. When the adjustment 
of the angular position of the semiconductor 
wafer W is completed in the rotation-type angle 
adjusting means 70, the conveying arm 1 18 at.the 
55 suction position is lowered to some extent snd 
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then the vacuum suction head 120 is caused to 
communicate with the suction source 40. Thus, 
the semiconductor wafer W on the rotating table 
110 of the rotation-type angle adjusting means 70 
is sucked to the vacuum suction head 120. Sub- 
sequently, the conveying arm 118 is raised to 
some extent and caused to pivot from the suction 
position to the detachment position. Then, the 
conveying arm 1 18 is lowered to some extent and 
the vacuum suction head 120 is separated from 
the suction source 40, and thus the semiconduc- 
tor wafer W which has been sucked is detached 
and placed on the holding table 12 of the support- 
ing base 2 located downward. Thereafter, the 
conveying arm 118 is raised to some extent and 
returned to the suction position from the detach- 
ment position. 

In the illustrated apparatus improved in accord- 
ance with this invention, some improvement is 
also applied to the holding table 12 itself in 
connection that the semiconductor wafer W is 
placed on the holding table 12 of the supporting 
base 2 at a predetermined angular position by the 
above-described semiconductor wafer loading 
means 6. 

With reference to Figure 7, each of the holding 
tables 12 in the illustrated embodiment comprises 
a main portion 126 formed of a porous material 
such as a porous ceramics and a peripheral 
portion 128 formed of a non-porous material and 
surrounding the main portion 126. The main 
portion 126 formed of a porous material is caused 
to communicate with the suction source 40 (Fig- 
ure 1 and Figure 2) through a suitable suction 
passage (not shown) disposed in the supporting 
base 2 to thus suck the semiconductor wafer W 
placed on the holding table 12. Therefore, the 
main portion 126 defines a vacuum suction area. 
In the illustrated holding table 12 improved in 
accordance with this invention, the main portion 
126 which defines a vacuum suction area is 
shaped into substantially the same shape with the 
shape of the semiconductor wafer W placed 
thereon. Since the semiconductor wafer W of a 
shape as shown in Figure 3, i.e. the semiconduc- 
tor wafer W of a shape with the flat portion 52 
formed at its periphery is handled in the illus- 
trated embodiment, the main portion 126 is of a 
plane shape which is substantially the same with 
the semiconductor wafer W of a shape as shown 
in Figure 3, and has a flat portion 130 at its 
periphery. The semiconductor wafer W to be 
placed on the holding table 12 by the semicon- 
ductor wafer loading means 6 is placed on the 
main portion 126 at the angular position in which 
its flat portion 52 is coincident with the fiat portion 
130 of the main portion 126. Thus, the sub- 
stantially whole area of the main portion 126, i.e. 
the vacuum suction area is covered with the 
substantially whole body of the semiconductor 
wafer W. Therefore, the semiconductor wafer W 
is subject to the suction action uniformly enough 
throughout its substantially whole body to be 
firmly held by suction. When the semiconductor 
wafer W of a shape with the V-shaped notch 54 



formed at its periphery as shown in Figure 4 is 
handled, the plane shape of the main portion 126 
can be, of course, changed into a shape which is 
substantially the same with the shape of this 

5 semiconductor wafer W. 

With respect to the holding table 12, the follow- 
ing should be noted. The semiconductor wafer W 
has heretofore been placed on the holding table 
12 at a free angular position without regulating it 

w to a specific angular position, therefore, with its 
flat portion 52 (or notch 54) directed in a free 
direction. Then, as shown by a two-dot chain line 
132 in Figure 7, only a circular region inscribed to 
the flat portion 52 (or the notch 54) of the 

75 semiconductor wafer W or a circular region a little 
smaller than that has been made a vacuum 
suction area made of a porous material and its 
outer region has been made of a non-porous 
material to thus cause the whole vacuum suction 

20 area to be necessarily covered with the semicon- 
ductor wafer W even if the semiconductor wafer 
W has been placed at a free angular position. (As 
is easily understood, if a part of the vacuum 
suction area is not covered with the semiconduc- 

25 tor wafer W, as the suction source 40 a high ability 
one becomes necessary/ and even if the suction 
source 40 with a high ability is used, it is con- 
siderably difficult to suck the semiconductor 
wafer W firmly enough.) In the above-described 

30 conventional structure, however, as is easily 
understood, the peripheral region of the semicon- 
ductor wafer W Is not vacuum-sucked and there- 
fore the peripheral region of the semiconductor 
wafer W tends to be raised a little during its 

35 grinding, which has caused the problem of insuf- 
ficient grinding results of the semiconductor 
wafer W. 

While the method and the apparatus of the 
invention have been described hereinabove with 
40 regard to their one specific embodiment shown in 
the attached drawings, it should be understood 
that the Invention is not limited to this embodi- 
ment alone, and various changes and modifi- 
cations are possible without departing from the 

45 scope of the claims. 

For example, in the illustrated embodiment, the 
semiconductor wafer W fed to the positioning 
region 78 from the receiving cassette 60 is placed 
on the holding table 12 after it is turned upside 

so down by means of the first transferring 
mechanism 68, but if desired, it is possible to put 
the semiconductor wafer W into the receiving 
cassette 60 with its surface to be ground facing 
upward and place it on the holding table 12 

55 without turning it upside down. 

In the illustrated embodiment, the semiconduc- 
tor wafer W is mechanically regulated into the 
specific angular position by means of the angular 
position regulating means 64 in the positioning 

60 region 78 and then the angular position of the 
semiconductor wafer W is further adjusted by 
means of the rotation-type angle adjusting means 
70, but, if desired, for example, the angular 
position regulating means 64 can be omitted and 

65 an optical detector or the like for detecting the flat 
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portion 52 (or the notch 54) of the semiconductor 
wafer W can be additionally disposed to the 
rotation-type angle adjusting means 70 to set up 
the angular position of the semiconductor wafer 
W as required only in the rotation-type angle 
adjusting means 70 on the basis of the detection 
of the angular position of the semiconductor 
wafer W by the above detector. 

Furthermore, instead of adjusting the angular 
position of the semiconductor wafer W by rotat- 
ing the rotating table 110 in the rotation-type 
angle adjusting means 70, for example, the 
vacuum suction head 120 in the second transfer- 
ring mechanism 72 (or the vacuum suction head 
106 in the first transferring mechanism 68) can be 
made rotatable with respect to the conveying arm 
118 (or the turnover arm 102) to adjust the 
rotation angle of the semiconductor wafer W by 
rotating the vacuum suction head 120 (or 106) by 
a required angle while transferring the semicon- 
ductor wafer W by the second transferring 
mechanism 72 (or the first transferring 
mechanism 68). 

Claims 

1. A method for grinding the surface of a 
semiconductor wafer comprising 

placing the semiconductor wafer on a holding 
table to hold it thereonto, 

a deformed portion being arranged at a pre- 
determined angular position with respect to the 
crystal orientation is formed at the periphery of 
the semiconductor wafer, 

rotating a grinding wheel about its central axis, 
and moving the holding table and the grinding 
wheel relative to each other in a predetermined 
direction substantially parallel to the surface of 
the semiconductor wafer held onto the holding 
table to cause the rotating grinding wheel to act 
on the surface of the semiconductor wafer held 
onto the holding table, characterized in that 

the semiconductor wafer is placed on the hold- 
ing table with the angular position of the semi- 
conductor wafer being regulated so as to direct 
the crystal orientation of the semiconductor wafer 
in a predetermined direction with respect to the 
holding table on the basis of said deformed 
portion, and thus the grinding direction of the 
surface of the semiconductor wafer by the grind- 
ing wheel is set in a predetermined relationship to 
the crystal orientation of the semiconductor 
wafer. 

2. The method of claim 1 wherein the holding 
table is made of a porous material and has a 
vacuum suction area shaped substantially corre- 
spondingly to the shape of the semiconductor 
wafer, and the semiconductor wafer is placed on 
the holding table while registering it with the 
vacuum suction area. 

3. The method of claim 1 wherein a plurality of 
grinding wheels are disposed, the plurality of 
grinding wheels are successively caused to act on 
the surface of the semiconductor wafer to grind 
the surface of the semiconductor wafer, and in 



this grinding the relative moving directions of the 
holding table to the plurality of grinding wheels 
are made substantially the same to thus make the 
grinding directions of the surface of the semicon- 
5 ductor wafer by the plurality of grinding wheels 
substantially the same. 

4. The method of claim 3 wherein each of the 
grinding wheels has a grinding blade formed by 
bonding super abrasive grains, and the grain size 

w of the super abrasive grains in the grinding blade 
of the grinding wheel caused to act on the surface 
of the semiconductor wafer later is smaller than 
the grain size of the super abrasive grains in the 
grinding blade of the grinding wheel caused to act 

is on the surface of the semiconductor wafer earlier. 

5. An apparatus for grinding the surface of a 
semiconductor wafer which has its periphery 
provided with a deformed portion (52; 54) 
arranged at a predetermined angular position 

20 with respect to the crystal orientation, said 
apparatus comprising a supporting, base (2) 
including at least one holding table (12) to hold 
the semiconductor wafer (W), at least one grind- 
ing wheel assembly (4A, 4B, 4C) disposed oppo- 

25 site to the supporting base (2) and including a 
rotatably mounted supporting shaft (20A, 20B, 
20C) and a grinding wheel (4A, 4B, 4C) mounted 
to the supporting shaft, a semiconductor wafer 
loading means (6) for placing the semiconductor 

30 wafer to be ground at its surface on the holding 
table (12), and a semiconductor wafer unloading 
means (8) for unloading the semiconductor wafer 
which has been ground at its surface from the 
holding table (12), said apparatus grinding the 

35 surface of the semiconductor wafer (W) by rotat- 
ing the supporting shaft (20A, 20B, 20C) to rotate 
the grinding wheel and moving the supporting 
base and the grinding wheel assembly relative to 
each other in a predetermined direction sub- 

40 stantially parallel to the surface of the semicon- 
ductor wafer held onto the holding table to cause 
the rotating grinding wheel to act on the surface 
of the semiconductor wafer held onto the holding 
table (12), characterized in that 

45 the semiconductor wafer loading means (6) 
places the semiconductor wafer (W) on the hold- 
ing table (12) with the angular position of the 
semiconductor wafer (W) being regulated so as to 
direct the crystal orientation of the semiconductor 

so wafer (W) in a predetermined direction with 
respect to the holding table (12); said semicon- 
ductor wafer loading means (6) including a feed- 
ing means (62) for feeding the semiconductor 
wafer (W) to a positioning region (78), an angular 

55 position regulating means for positioning the 
semiconductor wafer fed to the positioning 
region (78) at a predetermined angular position 
on the basis of the deformed portion (52; 54), and 
a transferring means (66) for transferring the 

eo semiconductor wafer (W) positioned at the pre- 
determined angular position from the positioning 
region onto the holding table (12), 

said transferring means (66) including rotation- 
type angular position adjusting means (64) for 

65 rotating a semiconductor held thereon to adjust 
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the angular position of the semiconductor wafer 
(W) with respect to the holding table (12), said 
angular position adjusting means (64) comprising 
a rotatably mounted rotating base and a driving 
source for rotating the rotating base, said trans- 
ferring means also including a first transferring 
mechanism for transferring the semiconductor 
wafer from the positioning region onto the rotat- 
ing base and a second transferring mechanism 
for transferring the semiconductor wafer from the 
surface of the rotating base onto the 

holding table and for orienting the wafer on the 
holding table in the predetermined direction. 

6. The apparatus of claim 5, characterized in 
that the holding table is made of a porous 
material and has a vacuum suction area 106 
shaped substantially correspondingly to the 
shape of the semiconductor wafer (W), and the 
semiconductor wafer loading means places the 
semiconductor wafer on the holding table while 
registering it with the vacuum suction area. 

7. The apparatus of claim 5, characterized in 
that the supporting base is disc-shaped and rotat- 
ably mounted about its central axis, the support- 
ing base is provided with a . plurality of said 
holding tables (12) circumferential ly spaced at 
intervals and being substantially equidistant from 
the central axis (10), and the relative movement of 
the supporting base and the grinding wheel 
assembly is caused by rotating the supporting 
base (2). 

8. The apparatus of claim 7, characterized in 
that a plurality of said grinding wheel assemblies 
spaced at intervals in the rotating direction of the 
supporting base (2) and being substantially 
equidistant from the central axis (10) of the 
supporting base (2) are provided. 

9. The apparatus of claim 8, characterized in 
that the grinding wheel of each of the grinding 
wheel assemblies has a grinding blade (28A, 28B, 
28C) formed of super abrasive grains, and the 
grain size of the super abrasive grains in the 
grinding blade of the grinding wheel located 
downstream as seen looking toward the grinding 
direction is smaller than the grain size of the 
super abrasive grains in the grinding blade of the 
grinding wheel located upstream as seen looking 
toward the grinding direction. 

Patentanspruche 

1. Verfahren zum Schleifen der Oberflache einer 
Halbleiterscheibe, umfassend: 

Auflegen der Halbleiterscheibe auf einem Halte- 
tisch, urn ste darauf zu halten, 

wobei ein in einer vorbestimmten Winkellage 
zur Kristallorientierung angeordneter verformter 
Abschnitt im Randbezirk der Halbleiterscheibe 
gebildet ist, 

Drehen einer Schleifscheibe urn ihre Mitte- 
nachse, und Bewegen des Haltetischs und der 
Schleifscheibe relativ zueinander in einer vorbe- 
stimmten Richtung im wesentlichen parallel zur 
Oberflache der gegen den Haltetisch gehaltenen 
Halbleiterscheibe, um ein Einwirken der sich dre- 



henden Schleifscheibe auf die Oberflache der 
gegen den Haltetisch gehaltenen Halbleiter- 
scheibe zu bewirken, dadurch gekennzeichnet 
daB die Halbleiterscheibe so auf den Haltetisch 

5 aufgelegt wird, daft die Winkellage der Halbleiter- 
scheibe so eingestellt wird, daB die Kristallorien- 
tierung der Halbleiterscheibe eine vorbestimmte 
Richtung relativ zum Haltetisch bezogen auf den 
verformten Abschnitt hat, so daB die Bearbei- 

10 tungsrichtung der Oberflache der Halbleiter- 
scheibe durch die Schleifscheibe in einer vorbe- 
stimmten Beziehung zur Kristallorientierung der 
Halbleiterscheibe eingestellt ist 

2. Verfahren nach Anspruch 1, wobei der Halte- 
rs tisch aus einem pordsen Werkstoff besteht und 

einen Vakuumsaugbereich hat, dessen Gestalt im 
wesentlichen der Gestalt der Halbleiterscheibe 
entspricht, und die Halbleiterscheibe auf den Hal- 
tetisch aufgelegt und mit dem Vakuumsaugbe- 
20 reich in Oberdeckung gebracht wird. 

3. Verfahren nach Anspruch 1, wobei mehrere 
Schleifscheiben vorgesehen sind, die mehreren 
Schleifscheiben nacheinander zur Einwirkung auf 
die Oberflache der Halbleiterscheibe gebracht 

25 werden, um diese zu schleifen, und bei diesem 
Schleifen die relativen Bewegungsrichtungen des 
Haltetischs zu den mehreren Schleifscheiben im 
wesentlichen gleich gemacht werden, so daB die 
Bearbeitungsrichtungen der Oberflache der Halb- 

30 leiterscheibe durch die mehreren Schleifscheiben 
im wesentlichen gleich gemacht werden. 

4. Verfahren nach Anspruch 3, wobei jede 
Schleifscheibe ein Schleifmesser aufweist, das 
durch haftendes Aufbringen von Feinstschleifkdr- 

35 nern gebildet ist, und die KorngroBe der Feinst- 
schleifkorner im Schleifmesser der Schleif- 
scheibe, deren Einwirkung auf die Oberflache der 
Halbleiterscheibe spater bewirkt wird, kleiner ist 
als die Korngr6Be der Feinstschleifkdrner im 

40 Schleifmesser der Schleifscheibe, deren Einwir- 
kung auf die Oberfllche der Halbleiterscheibe 
frOher bewirkt wird. 

5. Vorrichtung zum Schleifen der Oberflache 
einer Halbleiterscheibe, deren Randbezirk einen 

45 verformten Abschnitt (52; 54) aufweist, der in 
einer vorbestimmten Winkellage zur Kristallorien- 
tierung angeordnet ist, wobei die Vorrichtung 
umfaBt: einen TrSger (2) mit wenigstens einem 
Haltetisch (12), der die Halbleiterscheibe (W) hilt, 

so wenigstens eine Schleifscheibenanordnung (4A, 
4B, 4C), die dem Trager (2) gegenQberiiegt und 
eine drehbar gelagerte Welle (20A, 20B, 20C) und 
eine auf der Welle befestigte Schleifscheibe (4A, 
4B, 4C) aufweist, eine Halbleiterscheiben-Lade- 

55 einrichtung (6), die die an ihrer OberfiSche zu 
schleifende Halbleiterscheibe auf den Haltetisch 
(12) auflegt, und eine Halblerterscheiben-Entnah- 
meeinrichtung (8), die die an ihrer Oberflache 
geschliffene Halbleiterscheibe dem Haltetisch (12) 

so entnimmt, wobei die Vorrichtung die Oberflache 
der Halbleiterscheibe (W) schle'rft, indem die 
Welle (20A, 20B, 20C) gedreht wird, um die 
Schleifscheibe zu drehen, und der Trager und die 
Schleifscheibenanordnung relativ zueinander in 

65 einer vorbestimmten Richtung im wesentlichen 
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parallel zur Oberflache der gegen den Haltetisch 
gehaltenen Halblelterscheibe bewegt werden, urn 
ein Einwirken der sich drehenden Schleifscheibe 
auf die Oberflache der gegen den Haltetisch (12) 
gehaltenen Halbleiterscheibe zu bewirken, 
dadurch gekennzeichnet, daB 

die Halbteiterscheiben-Ladeeinrichtung (6) die 
Halbleiterscheibe (W) so auf den Haltetisch (12) 
auflegt, daB die Winkellage der Halbleiterscheibe 
(W) so eingestellt ist, daB die Kristallorientierung 
der Halbleiterscheibe (W) eine vorbestimmte 
Richtung relativ zum Haltetisch (12) hat; daft die 
Halbleiterscheiben-Ladeeinrichtung (6) aufweist: 
eine Zufuhreinrichtung (62), die die Halbleiter- 
scheibe (W) einem Positionierbereich (78) zufuhrt, 
eine Winkellage-Einstelleinrichtung, die die dem 
Positionierbereich (78) zugefGhrte Halbleiter- 
scheibe in einer vorbestimmten Winkellage bezo- 
gen auf den verformten Abschnitts (52; 54) posi- 
tioniert, und eine Transportelnrichtung (66), die 
die in der vorbestimmten Winkellage posftlo- 
nierte Halbleiterscheibe (W) vom Positionierbe- 
reich auf den Haltetisch (12) transportiert, wobei 
die Transporteinrichtung (66) eine drehbare Win- 
kellage-Einstelleinrichtung (64) aufweist, die eine 
darauf gehaltene Halbleiterscheibe (W) dreht, urn 
die Winkellage der Halbleiterscheibe (W) relativ 
zum Haltetisch (12) einzustellen, wobei die Win- 
kellage-Einstelleinrichtung (64) eine drehbar gela- 
gerte Basis und einen Antrieb zum Drehen der 
Basis umfaBt, wobei die Transporteinrichtung 
ferner einen ersten Transportmechanismus, der 
die Halbleiterscheibe vom Positionierbereich auf 
die drehbare Basis transportiert, und einen zwei- 
ten Transportmechanismus aufweist, der die 
Halbleiterscheibe von der Oberflache der drehba- 
ren Basis auf den Haltetisch transportiert und die 
Scheibe auf dem Haltetisch in der vorbestimmten 
Richtung ausrichtet. 

6. Vorrichtung nach Anspruch 5, dadurch 
gekennzeichnet, daft der Haltetisch aus einem 
porosen Werkstoff besteht und einen Vakuum- 
saugbereich (106) aufweist, dessen Gestalt im 
wesentlichen der Gestalt der Halbleiterscheibe 
(W) entspricht und die Halbleiterscheiben-Lade- 
einrichtung die Halbleiterscheibe auf den Halte- 
tisch auflegt und mit dem Vakuumsaugbereich in 
Oberdeckung bringt. 

7. Vorrichtung nach Anspruch 5, dadurch 
gekennzeichnet, daB der Trager scheibenfdrmig 
und drehbar urn seine Mittenachse gelagert ist, 
mehrere Haltetische (12) aufweist, die an seinem 
Umfang voneinander beabstandet angeordnet 
und von der Mittenachse (10) im wesentlichen 
gleich beabstandet sind, und die Relativbewe- 
gung des Tragers und der Schleifscheibenanord- 
nung durch Drehen des Tragers (2) bewirkt wird. 

8. Vorrichtung nach Anspruch 7, dadurch 
gekennzeichnet, daB mehrere in Rotationsrich- 
tung des Tragers (2) voneinander beabstandet 
angeordnete und von der Mittenachse (10) des 
Tragers (2) im wesentlichen gleich beabstandete 
Schleifscheibenanordnungen vorgesehen sind. 

9. Vorrichtung nach Anspruch 8, dadurch 
gekennzeichnet, daB die Schleifscheibe einer 
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jeden Schleifscheibenanordnung Schleifmesser 
(28A, 28B, 28C) aus FeinstschleifkSrnern aufweist, 
und die KomgroBe der FeinstschleifkSrner im in 
Schleifrichtung gesehen abstromseitigen Schleif- 
messer der Schleifscheibe kleiner ist als die Korn- 
groBe der Feinstschlerfkdmer im in Schleifrich- 
tung gesehen aufstromseitigen Schleifmesser der 
Schleifscheibe. 

Revendications 



1. Procede de meulage de la surface d'une 
plaquette de semi-conducteur, comprenant les 
etapes consistant a: 
is placer la plaquette de semi-conducteur sur une 
table de fixation pour la maintenir sur cette 
derniere; 

une partie deTormee qui est disposee dans une 
position angulaire predeterminee par rapport a 

20 I'orientation du cristal est formee a la peripheric 
de la plaquette de semi-conducteur; 

faire toumer une roue de meulage autour de 
son axe central, et deplacer la table de fixation et 
la roue de meulage I'une par rapport a I'autre 

25 dans une direction predeterminee sensiblement 
parallete a la surface de la plaquette de semi- 
conducteur maintenue sur la table de fixation, 
pour amener la roue de meulage entratnee en 
rotation a agir sur la surface de la plaquette de 

30 semlconducteur maintenue sur la table de fixa- 
tion, caracterise par le fait que 

la plaquette de semi-<!onducteur est place* sur 
la table de fixation, la position angulaire de la 
plaquette de semiconducteur etant regulee de 

35 facon a diriger I'orientation du cristal de la pla- 
quette de semi-conducteur dans une direction 
predeterminee par rapport a la table de fixation 
sur la base de ladite partie deiormee, et, de ce fait 
la direction de meulage de la surface de la 

40 plaquette de semi-conducteur par la roue de 
meulage est fixee dans une relation predetermi- 
nee vis-a-vis de I'orientation du cristal de la 
plaquette de semi-conducteur. 

2. Procede selon la revendication 1, dans lequel 
45 la table de fixation est faite d'un mat6riau poreux 

et presente une zone d'aspiration sous vide, dont 
la forme correspond sensiblement a celle de la 
plaquette de semiconducteur, et on place la pla- 
quette de semi-conducteur sur la table de fixation 
so tout en la disposant en registre avec la zone 
d'aspiration sous vide. 

3. Procede selon la revendication 1, dans lequel 
plusieurs roues de meulage sont dlsposees, on 
amene successivement les diverses roues de 

55 meulage a agir sur la surface de la plaquette de 
semi-conducteur pour meuler la surface de la 
plaquette de semi-conducteur, et, dans ce meu- 
lage, les directions de deplacement relatif de la 
table de fixation par rapport aux diverses roues 

50 de meulage sont rendues sensiblement identi- 
ques, pour rendre ainsi sensiblement identlques 
les directions de meulage de la surface de la 
plaquette de semi-conducteur par les diverses 
roues de meulage. 

65 4. Procedd selon la revendication 3, dans lequel 
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chacune des roues de meulage presente une lame 
de meulage formee par liaison de grains super- 
abrasifs, et la grosseur de grain des grains super- 
abrasifs dans la lame de meulage de la roue de 
meulage qui est amenee plus tard a agir sur la 
surface de la plaquette de semi-conducteur est 
inferieure a la grosseur de grain des grains super- 
abrasifs dans la lame de meulage de la roue de 
meulage qui a ete amenee plus tdt a agir sur la 
surface de la plaquette de semi-conducteur. 

5. Appareil de meulage de ta surface d'une 
plaquette de semi-conducteur, dont la peripherie 
est dotee d'une partie deformee (52; 54), disposee 
dans une position angulaire predeterminee par 
rapport a I'orientation du crista!, ledit appareil 
comprenant une base support (2) comprenant au 
moins une table de fixation (12) pour maintenfr la 
plaquette de semi-conducteur (W), au moins un 
dispositif a roue de meulage (4A, 4B, 4C) dispose 
a I'opposS de la base support (2) et comprenant 
un arbre support (20A, 20B, 20C) monte a rotation 
et une roue de meulage (4A, 4B, 4C) montee sur 
I'arbre support, un moyen (6) de charge me nt de la 
plaquette de semi-conducteur, pour placer sur la 
table de fixation (12) la plaquette de semi-conduc- 
teur devant §tre meulee a sa surface, et un moyen 
(8) de dechargement de la plaquette de semi- 
conducteur, pour decharger de la table de fixation 
(12) la plaquette de semi-conducteur qui a ete 
meulee a sa surface, ledit appareil meulant la 
surface de la plaquette de semi-conducteur (W) 
par entratnement en rotation de I'arbre support 
(20A, 20B, 20C) pour faire tourner la roue de 
meulage, et deplacement de ta base support et du 
dispositif a roue de meulage Tun par rapport a 
I'autre dans une direction predeterminee sensi- 
blement paralleiement a la surface de la plaquette 
de semi-conducteur maintenue sur la table de 
fixation pour amener la roue de meulage entrat- 
nee en rotation a agir sur la surface de ta pla- 
quette de semiconducteur maintenue sur la table 
de fixation (12), caracterise par le fait que 

le moyen (6) de chargement de la plaquette de 
semiconducteur place la plaquette de semi- 
conducteur (W) sur la table de fixation (12), la 
position angulaire de la plaquette de semi- 
conducteur (W) etant regulee de facon a diriger 
I'orientation du cristal de la plaquette de semicon- 
ducteur (W) dans une direction predeterminee par 
rapport a la table de fixation (12); ledit moyen (6) 
de chargement de la plaquette de semi-conduc- 
teur comprenant un moyen d'amenee (62) pour 
amener la plaquette de semi-conducteur (W) dans 
une region de positionnement (78), un moyen de 
regulation de position angulaire pour positionner 
la plaquette de semi-conducteur amenee dans la 
region de positionnement (78) dans une position 
angulaire predeterminee sur la base de la partie 
deformee (52; 54), et un moyen de transfert (66), 
pour transferer la plaquette de semi-conducteur 
(W) positionnee dans ia position angulaire prede- 
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terminee, de ia region de positionnement sur la 
table de fixation (12), 

ledit moyen de transfert (66) comprenant des 
moyens (64) d'ajustement de position angulaire, 

5 du type a rotation, pour entratner en rotation un 
semi-conducteur maintenu sur ceux-ci, afin 
d'ajuster la position angulaire de la plaquette de 
semi-conducteur (W) par rapport a la table de 
fixation (12), lesdits moyens (64) d'ajustement de 

10 position angulaire comprenant une base tour- 
nante, montee a rotation, et une source d'entrat- 
nement pour entratner en rotation la base tour- 
nante, ledit moyen de transfert comprenant ega- 
lement un premier mecanisme de transfert pour 

is transferer la plaquette de semi-conducteur de la 
region de positionnement sur la base tournante, 
et un second mecanisme de transfert pour trans- 
ferer la plaquette de semi-conducteur de la sur- 
face de la base tournante sur la table de fixation et 

20 pour orienter la plaquette sur la table de fixation 
dans la direction predeterminee. 

6. Appareil selon la revendication 5, caracterise 
par le fait que la table de fixation est faite d'un 
materiau poreux et presente une zone d'aspira- 

25 tion sous vide (106), dont la forme correspond 
sensiblement a celle de la plaquette de semi- 
conducteur (W), et le moyen de chargement de la 
plaquette de semi-conducteur place la plaquette 
de semi-conducteur sur la table de fixation tout en 

30 la disposant en re gist re avec la zone d'aspi ration 
sous vide. 

7. Appareil selon la revendication 5, caracterise 
par le fait que la base support est en forme de 
disque et est montee a rotation autour de son axe 

35 central, la base support est dotee d'une pluralites 
desdites tables de fixation (12), regulierement 
espacees a la peripherie et etant sensiblement 
equidistantes de I'axe central (10), et le mouve- 
ment relatif de la base support et du dispositif a 

40 roue de meulage est provoque par 1'entralnement 
-en rotation de la base support (2). 

8. Appareil selon la revendication 7, caracterise 
par le fait qu'il est prevu une pluralites desdits 
dispositifs a roue de meulage, regulierement 

4$ espaces dans la direction de rotation de la base 
support (2) et etant sensiblement equidistants de 
I'axe central (10) de la base support (2). 

9. Appareil selon la revendication 8, caracterise 
par le fait que la roue de meulage de chacun des 

so dispositifs a roue de meulage presente une lame 
de meulage (28A, 28B, 28C) formee de grains 
super-abrasifs, et ta grosseur de grain des grains 
super-abrasifs dans la lame de meulage de la 
roue de meulage disposee en aval comme 

55 observe en regardant vers la direction de meu- 
lage, est inferieure k la grosseur de grain des 
grains super-abrasifs dans la lame de meulage de 
la roue de meulage disposee en amont, comme 
observe en regardant vers la direction de meu- 

60 lage. 
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FIG. 6 
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